DNA microarray analysis of altered gene expression in cadmium-exposed human cells.
Cadmium (Cd) is a heavy metal known to be toxic and carcinogenic, but its mechanism of action remains to be elucidated. Development of the DNA microarray technology has recently made the comprehensive analysis of gene expression possible, and it could be a powerful tool also in toxicological studies. With microarray slides containing 7,000-9,000 genes, we have been studying the gene expression profiles of a human cell line exposed to Cd. By exposure to a non-lethal concentration of Cd, 46 upregulated and 10 downregulated genes whose expression levels changed twofold or greater were observed. The expression of genes related to cellular protection and damage control mechanisms such as those encoding metallothioneins, anti-oxidant proteins and heat shock proteins was simultaneously induced. In addition, altered expression of many genes involved in signaling, metabolism and so on was newly observed. As a whole, a number of genes appear to be coordinately regulated toward survival from Cd toxicity. When cells were exposed to a higher concentration of Cd, more remarkable effects were observed both in the number of affected genes and in the extent of altered expression. These findings will contribute to the understanding of the complicated biological effects of Cd.